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[571 ABSTRACT

A novel antenna is disclosed which provides inherent
filtering action by which the frequency response curve
of the antenna can be shaped. In the preferred inven-
tive embodiment, the antenna comprises at least one
elongated receiving element, and preferably two such
elements in the form of a dipole, both elements being
constructed, at least in part, of an electrically resistive
material. A detector, such as a diode detector, is di-
rectly coupled to the receiving elements. The resis-
tance of the receiving element and the capacitances of
the receiving element and the detector form a distrib-
uted parameter RC filter, the values of which parame-
ters can be carefully controlled so as to provide the
desired frequency response curve shaping. In the pre-
ferred inventive embodiment, a conductive strip is
disposed along the length of and preferably to both
sides of each receiving element, with a layer of dielec-
tric material being sandwiched therebetween, whereby
the filtering action is enhanced.

1 Claim, 8 Drawing Figures
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ANTENNA WITH INHERENT FILTERING ACTION

BACKGROUND OF THE INVENTION

This invention generally relates to antenna systems
and is particularly concerned with the provision of a
receiving antenna constructed so as to exhibit inherent
filtering action to thereby shape the frequency re-
sponse curve thereof. ' :

Antenna systems of virtually any form generally ex-
hibit characteristic frequency response curves due to
the interaction of the impedances of the antenna itself,
the detector therefor, and the associated transmission
line coupled thereto. In many varieties of such antenna
systems wherein the detector is not directly coupled to
the antenna, the frequency response curve ‘of the an-
tenna system can be shaped to exhibit desired charac-
teristics through the utilization of a lumped-parameter
filter. However, in some antenna systems such as di-
poles or other linear antennas, or loop antennas, the
detector which typically constitutes a diode is so’ di-
rectly coupled to the antenna elements as to render
impractical the utilization of a lumped-parameter filter
to correct and shape the frequency response curve.

SUMMARY OF THE INVENTION

It is the primary objective of the instant invention to
provide an antenna construction which eliminates the
necessity of external lumped-parameter filters for fre-
quency response curve shaping, such antenna still pro-
viding desired frequency response characteristics. Yet
another objective of the instant invention is to provide
an antenna of the type described wherein the frequency
response characteristics thereof can readily be selected
and modified as desired during the construction pro-
cess. o

These objectives as well as others which will become
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apparent as the description proceeds are implemented ~

by the instant invention which is directed to the provi-
sion of an antenna of a construction so as to exhibit an
inherent filtering action for shaping the frequency re-
sponse curve thereof. The instant invention has pri-
‘mary applicability to dipoles or other linear antennas,
or loop antennas to which a detector such as'a diode is
directly coupled. In. accordance with the teachings
herein, each of the elongated receiving elements of the
antenna are constructed using electrically resistive
material and an inherent filtering action is effected in
that a distributed parameter RC filter is formed from
the resistance of the receiving element, and the capaci-
tances of the receiving element and the detector. Such
filtering action is improved when the resistive receiving
element is disposed in close proximity to a conductive
strip, which strip can be separated from the receiving
elemént by a layer of dielectric material sandwiched
therebetween. By selecting the physical dimensions of
the conductive strip and the dielectric material, varia-
tions in the parameters of the RC filter are obtained
thus enabling the shaping of the frequency response
curve of the antenna as desired. -

A particular advantageous utilization of the tech-
nique of the instant invention is to eliminate the high-
frequency peak typically associated with dipole anten-
nas to which a detector is directly coupled. An alterna-
tive utility of the instant invention requiring the utiliza-
tion of normal conductive receiving elements sur-
rounded by a resistive shield is to provide low-fre-
quency ‘“‘roll-off”.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become better understood and
further features and advantages thereof will be appar-
ent from the following detailed description of the pre-
ferred inventive embodiments, such description refer-
ring to the appended sheets of drawings wherein:

FIG. 1 is a graphical illustration of a frequency re-
sponse curve typical of a conventional dipole antenna
to which a detector such as a diode is directly coupled;

FIG. 2 is a frequency response as is obtained from a
dipole antenna constructed in accordance with the
teachings of the instant invention,;

FIG. 3 is an illustration of a typical dipole antenna
constructed in accordance with prior-art techniques;

FIG. 4 is an illustration of a dipole antenna con-
structed in accordance with the primary teachings of
the instant invention;

FIG. 5 is a side elevational view, partially in section,
depicting one variant of the antenna construction of
the instant invention;

FIG. 6 is a perspective illustration depicting a further
variant of an antenna constructed in accordance with
the teachings of the instant invention;

FIG. 7 is a perspective illustration depicting still an-
other variant of the antenna constructed in accordance
with the teachings of the instant invention; and
. FIG. 8 is an elevational view, partially in section,
depicting yet another antenna constructed in accor-
dance with the specialized teachings of the instant in-
vention whereby low frequency roll-off can be ob-
tained.

DETAILED DESCRIPTION OF THE PREFERRED
INVENTIVE EMBODIMENTS:

With reference now to FIG. 3 of the application dra-
wins, a conventional antenna of the dipole type is illus-
trated, such antenna having two linear and elongated
elements 10 and 12, each element being constructed, in
typical fashion, of a good conductor such as metal.
Again, in conventional fashion, and coupled to the
arms or elements of the antenna in a direct manner is a
detector, such as diode detector 14. When placed in a
radiofrequency field, voltages are induced in each arm
or element 10 and 12 of the dipole antenna, which
induced antenna voltage is rectified by the detector or
diode 14 to provide a direct current component repre-
sentative of the response of the antenna-diode combi-
nation.

For a conventional dipole-diode as shown in FIG. 3,
the antenna response is a function of frequency and
exhibits the typical response curve as is illustrated in
FIG. 1. As is evident, the response curve incorporates a
resonance peak at the higher frequencies, which peak
is, for some important applications, an undesirable
characteristic. '

One of the main functions of the instant invention is
to provide an antenna construction, such as a dipole
antenna, which construction eliminates such resonance
peak and provides a frequency response curve of the
type illustrated in FIG. 2 of the application drawings.
An antenna constructed in accordance with the instant
invention and providing such a curve is the antenna
illustrated in FIG. 4. "

In this respect, and with reference to FIG. 4 of the
application drawings, the dipole antenna depicted
therein similarly has elongated receiving elements and,
in this example, incorporates two arms 16 and 20. A



4,008,477

3

detector 22 such as the 1llustrated dlode is dlrectly
connected between the two arms 16 and 20 of the
antenna. The distinction between the antenna of FIG. 4
constructed in accordance with the: teachings of the
instant invention, and the conventional antenna of FIG.
3, is that each of the elongated receiving elements 16
and 20 is fabricated of a resistive material such as com-
pounds of carbon, as opposed to being fabricated of a
good conductor such ‘as metal. If the material ‘of the
receiving elements is sufficiently resistive,. the resis-
tance of the dipole or detector 22 constituting the an-
tenna load and the capacitances of the dipole and the
diode cause an inherent filtering action that differs
from the typical resistance-capacitance filter only in
that the resistance and part of the capacitance are
distributed parameters rather than lumped parameters.
With this inherent filtering action as will be effected by
the basic inventive construction of FIG. 4, the energy
available from the antenna at the higher frequencies is
limited and the “resonance peak” typically associated
with antennas of conventlonal constructlon is elimi-
nated.

A minor variant of the simple antenna of FIG. 4 is
depicted in FIG. 5 of the application drawings wherein
like parts are represented by the same reference nu-
merals. Here, the basic dipole construction is encapsu-
lated in a dielectric material 24 which has been found
to be useful in obtaining the desired amount of distrib-
uted capacitances between the dipole arms.

‘With the simplified embodiments of FIGS. 4 and 5, a
relatively weak inherent filtering action is obtained. A
stronger filtering action can be provided with more
complicated dipole construction by means of combina-
tions of good-conductors and: resistive conductors or
resistive materials as is shown in the variants of the
instant invention of FIGS. 6 and 7. The alternative
embodiments of FIGS. 6 and 7 operate in essentially
the same manner as that discussed with respect to the
simplified embodiments of FIGS. 4 and 5. For purposes
of enhancmg an understanding of these more compli-
cated arrangements a discussion of the antenna de-
picted in FIG. 6 of the application drawings now fol-
lows.

With reference to FIG. 6, the embodiment therein
essentially differs from that depicted in FIGS. 4 and §
in that a good conductor such as the conductlve strip or
rod 26 is disposed along the antenna receiving elements
16 and 20 to one side thereof. The distributed capaci-
tance between the resistive elements 16 and 20 of the
dipole and the good conductor 26 provides a “shunt”
path for the current flowing on the arms of the dipole.
Preferably, though optlonally, a strip of dielectric ma-
terial 28 is sandwiched therebetween as is shown, such
dielectric material facilitating the achievement of the
desired amount of distributed capacitanée' between the
dipole arms and the good. conductor. ‘

As the frequency of the radio- frequency field in
which the antenna is placed increases, the impedance
of this shunt path decreases because of the decreasing
impedance of the distributed capacitance, between the
resistive arms 16 and 20 and the good conductor 26.
Thus, with increasing frequency, more of the induced
currents along the dipole are shunted away from the
diode detector 22 or whatever other load is. placed
between the terminals of the antenna, and less radio-
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fréquency energy is available to the diode than would
be available if the good-conductor was removed. .

By varying the length of the conductor 26, and the
physical dlsposmon and extent of the dielectric 28, a
variation in the electrical characteristics of the RC
distributed parameter filter can be obtained, thus vary-
ing the frequency response of the antenna. .

With: reference to the embodiment of the antenna
depicted in FIG. 7 of the application drawings, the arms
of the dipole 16, and 20 are formed as flattened strips,
as is the good conductor 26, and, further, a conductor
26 is disposed to opposing sides of the resistive material
constituting the arms 16 and 20 of the dipole and the
dielectric strip 28 is sandwiched between each such
conductor and receiving element,

Each of the. antenna constructions’ as above-dis-
cussed primarily -exhibit inherent filtering action by
whih. the higher-frequency response characteristics of
the antenna are altered. A low-frequency roll-off an-
tenna can be achieved in accordance with an alterna-
tive construction as is depicted in FIG. 8. In this con-
struction, a conventional dipole antenna is utilized
constituting arms 10 and 12 of good conductive mate-
rial to which a detector 14 such as a diode is connected,
in the same fashion as was discussed with respect to
FIG. 3 of the application drawings and; as such, similar
reference numerals have been used. This conventional
dipole antenna is contemplated to be surrounded by a
dielectric sheath 30 and then surrounded by a resistive
shield 32 as is shown. With decreasing frequency, the
resistive shield becomes increasingly effective, and the
radio-frequency currents on the dipole arms are re-
duced. With proper empirical design, the resistive
shield will have negligible effect at the higher operatmg
frequencies of the antenna.

The teachings of the instant invention as above-dis-
cussed can be extended for application in an obvious
manner to antennas that are comprised of arrays of
dipoles and linear antenna elements, typical examples
of such antennas being conventional frequency-modu-
lation radio antennas or television antennas. Further,
the teachings of the instant invention have appllcablhty
to magnetlc loop antennas in a fashion obvious to those
skilled in the art. Further, it should be understood that
while the detectors discussed above have been illus-
trated as comprising diodes, a ‘thermocouple detector
or other RF detector could be_placed at the terminals
of the antenna, as well as other loads. :

Thus, while preferred inventive embodiments have
been described in detail, those skilled in the art will
recognize the_obvious extensions of the prmcnples

taught herein and the scope of the instant.invention is
‘to be construed in accordance with the scope of the

appended claims.
What is claimed is: !
1. An antenna -with inherent filtering action for shap-

ing the frequency response curve thereof, said antenna

comprlsmg, in combination, at least one elongated
receiving element. constructed of an electrically-con-
ductive material; a dielectric sheath surrounding said
receiving element; a resistive shield surrounding said
dielectric sheath, and.a detector directly coupled to

said receiving element; whereby a distributed parame-

ter RC filter is formed: decreasmg the low-frequency

response -of said antenna.. _
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